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(54) OPTICAL HEAD. MAGNETO-OPTICAL HEAD, DISK DEVICE. AND MANUFACTURING METHOD OF OPTICAL HEAD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical head, a magneto-optical head, a disk 
device in which the optical use efficiency is high, the recording/reproducing can be 
performed at a high speed with high density to a recording medium, and the incorrect 
recording or incorrect reproduction can be prevented, and to provide a manufacturing 
method of the optical head. 

SOLUTION: When convergence light 2c is made incident on incident plane 6a of the 
transparent medium 6 for condensing, refraction light 2d is condensed to a surface 6b to 
be condensed to form a light spot 9. The near field light leaks in opening 7a formed at the 
outside surface of the surface 6b to be condensed of the light spot 9. and is scattered by 
a minute metallic body 8. Furthermore, in the minute metallic body 8, ptasmon resonance 
is generated by the laser beam irradiation, and the near field light 10 exudes from there. 
The near field light 10 turn into propagation light and is made incident in the recording 
medium 121 of the disk 12. The recording to the recording medium 121 is made by the 
lighL 
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xtk^:/ h^ff^^-r^MiBu— tF3fe^fIi^llp^i'^slt-r 
r^mmoimm i ts^cDTt^^:/ Kp 
•tmm(Dm*m i issa^pfe^^v Ko 

^U»<o^^y Ko 

tSS5iS7t#M<*0#rlSBaPa>*'C>|::K»t^>*i. WIEBBP 

Ko 

h$ff^fife-ri)S5tBu--y'3t^iffEBBPfflij^sit-r'g) 



m<o^^-j Ko 

flE^X/K^y h(Dit-<X<i:y/JvJS:^raPSWE3t:^7H*> 

{4^?ti:< <ttS9E^ScO<15fe*IfilT->^rS);^'6-»a)i2iSa5 

HlIEBlPrt(cfiil-r^cfc5l::Kltt>*tfca/h*a(* 
^*{i^trCi:^^^{Si:-r^3t^^y Ko 

51 |frE5S3fe<*i:ME«/h^lH*l*. 
iCcfc y-«:irj^fiR$nT3S:^c: t *i^ai:-r^»«« i 
^mWLCDtft^y Ko 

mEt»'h*a(*a>mE-*t<Difbgpli. fIEilP(7>MEBS 
RJf^)!)>^l^{ll::?gtti L■Cl^^C ^iNpa^-T^H*!! l 
4E®<7)3t^*:/ Ko 

fJE3teX;K*v h<D^-fXcfcy/h<i:^BBP*mE*X7H*y 
MEig3fe{*a)fIEBaPO*'i>l::iSitbti. SJEBaPJ^y 

mEak'h*in*a>js® t i5]-:qi®±(c«iaigj* ^-r -sot 

Ko 

[if^^1 8] ffiTEiiT^i*:!^. #SS7E>^^^<^:y. 
95E5g3tf*fcJ:t/ME^S[/h^g<*(i. ME U-^f afeCOM 
ESB-8m3feffl«<**l^fcMt^;*ft«(7)$^) 1 / 2 JU±(7)JS$ 

SHE U— tf TfetitiS* ^ (7)bJIE U-if Ic 

fiEaiBjm5tfflJ«»a)fiEffim5fe®«Josicisit^tt. 

B&EiS3t(*<;)mrEBaPCD43iL^(c^ltf,n. flEBBPcfcy 
MEE®JS(*f::*rLTffl*tWlcSJEBaPA^t><^)a3W5fe* 

a ^? i± ?»5^ift¥fs <t * US ^ t- c i: * <t: -r ^ r ^ X 
':7^Mo 
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fiUIB U-if *U3St ^SA^ a)ffi«B U— »f *:6<a«3t® I:: 

IBS h ^ *v <7 friSS-r *:SriBl icffJlEffl P f)^ f> (DW * 
h^^V^V-^i^S-tt^atiSaJlS*^! 9fe^tM*2 0lHK 

So 

[Ii«m2 3l S®l::iBS«H**^J^^**ttc7^^x^ 

^ISTtX/t^*:/ h<7>^t'<Xcfey/hJ5:-5MP^HiIiB5feX/-K^v 

8^1!) ^ 1± ^ ^Kl^lS i: f ffl ^ c <t ^ *#a <!: -r ^ 7^ X 
[»*«2 4] AStLfcU-1f5t*S3feLr3«tX7K^V h 

y^hj^f^+h-f x^^^-r-s K-i-^ytt(7)$ii?K^7t-x h uvx 



[ii*jS2 5i siiia^s<*a>BirfaPP(D*i£>spic. 

A (Focused Ion Beam) lc<k y ^g^tJ^?^* 
a-r ^ c: t iccfc y a/h^Si*^ Jl^lS-r ^xg* 

[000 1] 
[O O O 2] 

[0 0 0 31 ::a>a/Hb*ttfcift»aA*ffli^fct**a> 

■X^X'^7^S^Lr. 011^1^. USPS. 8 83. 87 
2fccfcI/<HIBa^1 1 - 1 7 6 O O 7-^^^. fccfcl/XSR 
\7rf^^ K:?-fv>^XU^ — (Applied Physics Let 
ters) Vol. 65 (6). 1994. P. 6 58JIC 

[O O O 4] g|2 0(i. ±|5U S P 5. 8 8 3. 87 2 
fcJ:tri#BB¥l 1 -1 7 6 007-^^«llC^*tLfcTF^-f 
X^^a^ntfo X^^a 1 li. U--tF5t^a3 

St-r-SU— «f5fe3l2<t. U— ^f3te;li2A^bttll^**^fcU 
— tf*SiR**ii-'5)*H*lL^>X5it. JtiBaUVXSA^t) 
<DiRm5fe$-»iteLrJSS<Otttm3t®6 b(r3feX7K^v h9 
^Jf^jSt* ^ V y hW— V3 >U>X(Sol id Immersi 
on Lens : S I L) 6 . S I L 6 <r>^%%^ 6 b (D^cS 
icRlfi^tl. afeXTK-V h9 J:y/^$l^■9■^X(D«/^B3P 
7 a ^^•r^2g3t<*7 ch. a/jNB8P7 a ^tfrLTT^-f X 

X^y 1 3(Cj:oT:H'Sl^tLfcJS$^7fe^^aS-r'S3fe 
eiaiSl B^t^W-r-So C<Dg|P7a(i. ig3t<*7^S 
I L6CD«i«3t®6 b(Da®±t*ir««Ltc«. 

A (Focused Ion Beam) fflt^T S U f ^ 
C<tfC<t yJ^^fiE$ttTl^^o CCDcfc3lcmfie^H/r^'< 

if3te(*. *fiKgU>X5(rJ:yjRm*H. S I L6<7>«^ 

3fe®6 blc^Tt'T'So ::(7)|§a7 a(7)-»^^X(i. ^feX/K 

h9 0+^^X«fcy t+^^'^hSL^O-^. C<DgaP7a;:)^ 
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M±%f}<^ii>H. ^*v*lSSlcfl|ffl-r^ Cillery 12S 
S JS S -t If - <t 3?i^ piei ^ o 
[0 0 0 5] S2 1*i. ±IBS:S^lC^**tf-ifiSii5ta 

■r'5T;u=f>^:^->u— if est. riu^fv-f^vu— 

3t®B 1 a(7)c*3/OgP(rm5fr^4^I*ff^U>X (S I L) 

a ^ i^^jf^u>X8 1 (0¥®gPS® 8 i aco^^OSJ 

l:ia»**tfc3 O nmg(DA g:6^f>^^^«/^#ll^*8 2 
^fev^-fX^I 2 5A^t><7)SS^3fe8 7 ^«!^U:>X8 
8 ^^Ur^ffi-r^:?;!- hV^Uf^T^^^r (PM) 8 9 
i:*WrSo c:(D<fc3(c«fi8**ifcjaS«3tH«ja8 o 

icfct>r. r^iu^rv-r^vu— 9^8 3;^)^»^cDWfeu— if 

3fe8 3 a ^#^Jf^U>X8 1(D^®ffllSS8 1 blcfcl^ 

•^;i:6^^^^-r^iaSli3fe8 4$* 
!Bgu>X8 8iccfcy PM8 9(c^3feL. «ito-r^o ^ 

-^tL<tf^aBLTPMB 9(DUi:^{i-^*^-^^Uf 

□rtfe-efe^o 4^^Jf^u>X8 1 co^^cD^^ictk^rSft^^ 

CD-JaT</)«![/h-»f-<XCDja^ii3^8 4 7!)<»ibH. Ctt^ 
leSlcffiffl-r ^ C ir cJ: y laSSJt * ±lf « C t ;b<prfi6 

^^<^^-th-n^t\^X^ CJJ^i*. ^CSR Tt. Mat 
umoto, etal.,The 6th Int.C 
onf. on Near Field Optics 
and Related Techs. (2000). 
No, Mo 0 1 3J (C^^tLfcvS:iL/— V3>$SS*^ 

il#(7)5feiSa5 9 la, 9 1a' H^^TS^W 
:^9 2(7)iBf*. 2 O nmfIjti:AS*5fc9 3 a<7)X7K'> h 

9 3 becJ:y^:J*^*il::/^^<^f^fi^c^HTL^^o ^z--. A 

SmcO(l5fe:^|S]9 41*. ^>';/^9 2^««I^:^I6]|CM 



1. 9 1' T'Sfifi*tt^:^5X^>l*. {i3fe*rS)9 4l:: 
li»L. -^-COSfc^SPg la. 9 1a' lC^^-r^m?5<^ 

jfim^*<7>-»f-<Xli. :^-v^y3^9 2^l^gS^3Ei:4f- 

So LA^L. vSiU— *>3 >|g^TMi. ^-^ 7:^92 

y. fltS^*H*3fe(D^Sl*AI*3teCO^JSCD2 3 0 0fSlC 

;ur>'x:MCc*:'5^S^ei) (R. D. G r o b e r et 
al. , AppI, Phys. Lett. Vol. 7. 
No. 11. (1997) p. 1354)-Cti. T-f<7 
P*feStl*T >ir:^CO^-V ^Si5(7)«59.|c^«-r <i: fe 

T>7^-^A<ASf7-<^P;AlzJJLT»L^i/-;UKa«* 

^-rsfci^r-fes. LA^L. BisafecD^^ (S22) . 

T>7^:^. ■r3St5*>afe/h^Jg{*9 1 . 91' cDJl^lii 
OOnmSS3^^^^4^laT^»l^fc^6. HBRlrlipT^ateO) 

JSI*AS*5tlc$*Lr+^35:e^-;uKa«*3tlS-ri-liS 

i^-r. Alt5fe9 3 aCDX/K^V h9 3 bgli^/jN^ 

M<*9 1. 9 1' irjtx.T:^<|Jiir:^^iNf-y). AS^7fe9 
3 3(0:^4^1*. fa/i>^M<*9 1.91' <b::/3^>^;n±-r 
lci8ia*ttSo t*or. C<D«fc53a:«fiKl::cfey*^L 
fc. ^:^T*ta3»?Sifimii3fe*. 5felHSlcffim^SC<h* 
S^Lfrii^. ca)AS*3fe9 3 aCDSiaLfrgii5^9 3 c 

[o o o 6] 

S^feli. 8l[/hBBP7 a/)Nib*fe^a3-riaSii5t1 0(7)i^T* 
fey. «^*®6 blzm3feS?*xf::U-1f*a)*¥l*JSSt 
^tvSo iS3ti*7;{)<U— lf3fe^+:^S3fe-rSfca6[cli. 
ii«ia+nm<Dll^A<|g:^^X'fcSo ifi}S^5tea)*^US L 

-flaicBBPSihfsigje-efcy. «£orBaP7 a 

(7)S$ 5 O nmflSlCl^S^. ^1P 7 a <D^<1: jlg^ 

sgap7 aiciafs^i±rt. iB^BicAi*-rs5ftSii3te 

li««3t® 6 b lc^*3?4xfc u-lf 3tl^tk-<-cfiiAN<f 

I*. HU'^-fX^?! 2 7bN^<DJSIt3fe^«/hBgP7 a ^ii 

Lr^iiaii§i 5icAit^-d-Sf^^^/)<feA<. jsit3ti*^:^ 

Wlc8£Hft'rS(DT*iA7?J<yft/)^:^^<. C(7)«!i/JnBBP7 a 
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[GOG 7] MZijk^Jixtz^^(Dmm^^& 

y'yX^:^^m^±C^iti>tzl!b\z^ »»*Di8 1 bic 

•b^^J^U>X8 H^AltLrt^-So *«t*Ci|-citf>tt 
frX7K*yhSl*1 G//m-efty. «'h*Hi* 8 2 <Z)g 3 

<*8 2 ^fiHStLfcgp^a>3fea)^;5<::^^X^>i!ifilcS^ 

ii^. fl»/h*K«:8 2-eiaie$Hfc:^vXt>3«)^^«±-r 
* (m7 3l51«/Jx3fei^^l^WK#«««27M-m33M) 

[GOO 81 tSor. *^^<DBWI*. **IJffl5aig*<S 

3t«m^*vh\ 7^-<;^^KB. fccfci;*^*^ KcDSfjg* 

[G 0 G 9l 



filc^y^i6f>tlfrifiSii5t^fiJffl-r^4*0-Cfe^o C 
ttf>C0S®:^7X^>i[lg(CcJ: y#t,tl/r5amii3t^I2 

LreB*;^)9:y. 3tfi|fflS!i*a>J:t^te»S±*prtet 

■T'So ^fc. Z(Dia}$ii3fe(Dj£3!)<yii. ffi/h^MftCD+J- 

y. iasv-^(oi^>rxttaffl<br-#. SffifitB»A<pr 

S^J«»:|rAStL?St^fc46. ^*Ll::J:^KIH^fc^tM*ia 
^±^m±-r^^ho ^^\z^ S^fticl*. n'^T.^t^y^ 

^^^i: K-:^*V«c<DB8P8iJ»;^^^^>AS^S-t^'^*^'5fc^^). 
S!l*«fc<JSS*3fe*Ifty>it?C^t,pr«g*»:<f^o ^^l::. % 

i:. S91SiS3fe^lS»a)BniSPPa)*'C>lcaitb4x. MtB 
BBP«>:y'h*<. H91B3tX7K'V h<*:y/h<fi>-9-<X*W 

It ^*sa>« 1 / 2 ja±a)j5* * ^ c ^ * 4#a^ r 

KS^ift-r^o m2(7>^B^(i. BlP?!)^^(Deff 

(^w^ig^^r^igp^fPicpit^tt'So fin^. 

-tF3t(0»ficoi/'2aS;()N. -t+tctyiKf ^c:<tiz 

TEM (Transverse Electromagnetic) ;R<h^f'&o 

S5i^K-:h*>ttllP^jior. iis&^ic(iffl^?:^<es 
f'SctA^pIfigirJtfSo -^-Ur. l^liat8iSep«'l:i5fe;b<A 

hgr*«'h*K»a)-9-'rXc>:y t,:^#<. *fc5ta^^ 
/]^g3□7^)^ ibiz y ai-r c ?!)<-e#. s&^cDci: u- 
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[0 0 10] 

[^^CD^t&CDJ^ie] @1 (a) li. :*:fg^a>m 1 (OH 

9=2ANf>CDU— y^e— A2 a^^Ffftr- 
VX3 3!)^^(o^^Te— A 2 b ssa^ifincsifr-s s ^ 

8^S3fefflJ«<*6i:. SB^S3feffli«(*6(0am*®6 b(7> 
5tX7K*> h9<fcy t'h*l^-9--<Xa>BBP7 a S 

[GDI 1] 4^^**:U— tf 2lC(i. (6 3 0 

nm) •^f'SKagS^^OA I Ga I nN^COWfeU— if 

(4 0 0nm) Sfflt^-S C ^3&<-C#i)o WfeU— If (4 
OOnm) ^mi^^^t\Z^^J^ 3feX7K^vh^*0. 1 

Di/2= k A/ (n • N A i ) = 

ccic. Di/2: 3t5SS){)<i/2i:>Ei:'5i:i::5a)X7tf*:/ 
hS 

NA i : j||Hjm5tffl«i*6pfe3gPT'(DB8P» 
NAo : SBJ^3teffl«t*6-x<;>AI*3fe<r)PP3a 
[0 0 14] ^XtK*:; h9(*. ^ (1) ic^f c*:^!:::. 

Dl/2m in = kA/(0. 8n) 

) 

[0 0 15] ttor. mmm9tmm»etLx^mmt 

»T^=1. 91) tF2lr#feU— 
(;&S6 3 0nm) ^fl!mLf-li&. :^/Jv5fe7.7K*> 

Dl/2mlnl*0. 2 O A* m<t Jfe-So *f-. Wfe L/— tF 
(4 OOnm) mi^frii^f*. :g/h5feX7K^:; hSDl/2 

m i n (i$^)0. 1 3 //m<h3ti:'5)o ^fc. -^tl h)<7)3^X7K 

[00 1 6] mi (b) - (e) (i. ii3^<*7 ^3ci:Z>'^ 



3^<Dffi8t*!a£^f)'&c:^/)<-r?^. jt'^^y K(D^hS<b)b<oI 

[0 0 12] mmm%mm#6\t. a:7U>K**^x 

(j®»T*=i. 9 1) x=>mitij \^^'^JxCds mmm 

2. 5) . Wffil&atZnS (®«T^2. 3 7) ^(7)fgS 

^fr. ig?«m3feffli^i*6(i. ^2 (a) (Zi^-rj:^ 
(w. ^®tt<;)A«®6 a|ZAltLt-*rfelL/>X5ANib<D 
JR**2 cSA«®6 aT?B»r*t*. •ea>ja9f«2d* 
lS®a>1*^3fe®6 bCD^/jN^S{*8lrm3t$*L^ci:3(c 
SJSatt (Super SI LSig) ^«Lrl^^o 

[0 0 13] *X7K'v h9a)X7K*v as<7>*iC> 

6c;bNi=>r/n (r. n (i^ixmiSB^m5^ffl^«(* 6 <7) 
#gi:®»ri&) (Oii®Jcm3t*-l±'&li^. ^feS (1) -e 

k A/ (n2 . N A o) ( 1 ) 

niriiffisn^A^fey. mmi:&mz:^^<v^^mx' 

l*^^:t^o Hffr*ni:NA<Dg:^fiIi:<D«l*«iO. 88-e 

fey. tft^(D\fi^ti^^mr^tmmz{to. s^siu 

(2) (Dj^dlC'^f'So 
= 0. 6A/n (k = 0. 50)^) - (2 

ttl*. *:Sll600}^ffi-c?ri. gl2 (b) . (c) Ictk-TJ; 

OiZFimX&^ii^. 112 (d) (C:^-r<fc3fl. 5tX7K'y 

Hg(Z)J^S6-ei*, 02 (b) \Z7rst<i^'?izm^VS>^t^. 

112 (c) . (d) {ZTjk^^olZ. ^&Jf^t^fe^L^(i4tR 

y. ^tz. h=^-j'yyj\^\zm.^-r^y5\^'^^mt't^Si 
mmtt^^ztiz^i). h^v<?:^^izfnti<^76:mm 
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(Dg*0. 1 /im. fa/h*)Bit8<D^g* 5 O nmi: L 

lS»/h#S»8(Z)-t»-^XT?*^'So Uis. 8fe/jN*g<*8 

<*J^^tt$B<;5itMI::)SCr 5 O nmj:y'h^< LX^^ 
l^o ^/c. 1^® (e) iz^-r^oiz. 3tX7K*yh9a>g 

m&lc. 7 c' ^fgltrxg httO^A'^:/^? 

^^fBi<7>PBm •r**?*>^-\''v:^7dfcjR*e-A2d 
zd^mm-t^t^ mm\z7r:'t<^5\z^ zf^x^^m^ 

iZ^^J^^^yZfl d(On^mU7 o, 7 c' irRfi^tt 

^V':/:^7 d<Dia5{iJco^^ip]g^ffl7 c. 7 c' (cpg 

[0017] 1112 (a)--(d)f*. it3t(*7|S<^:t;aft 

5 0 nm<tL/c<t^. ^Sfc/h^JH* 8 (DJl^ * 2 O n mg 
Sir^^o ig3ti*7COJl**Jl<^'5Ci:izJ:y. ^(D 

Re [Em(a)] =-2 • E(a) 
CCIC. Em(a)t*a/Jx*JH(*8(DKS^. Ed(a)fi 

fflfc/h^)if*8^i5?y#<ig«:<Dsmmr*&'§>o c(7>ie?bN 
[0 0 19] mt^wiit. jg:^-rLt*aT'3tj:<rt J: 

[00 20] ma (a) - (d) I*. m9t»7is^UWL 

V7.hm^mi^L. mm (a) izTjk^^'^iz. k-:>-*v 



/h^M(*8^i}<-r^c^icj:y. :/^X^>^afi 

x^^o ^tz. m9tW7 is^ismA^^m»s\t. mm 
(a) [c^-rj:5ic. 6 d ct: y 

cfc3icff^fi£Lrt<fci>o mm (b) (c^-r<fc5 

dcD^ymiz'^ih^^^oizmf&Lxt^i^o iaS3fei*7fc 

^t^l±«/^^JSt*8^rt3lca^^a,t;ii^li. S5fci*7 
&^l^li«/h&B(* 8 (Daa/»<&IQm3teffi 6 (DISS 

e d tm-mttji^{^LmtK m^e d^^jif^ma^itrnt 

ti:^^5izf^f&-r^t^l^o CttlCcfcy. S3fei*7tec*: 
t;«/h*ai*8<7>3HSMH*l 2 1 ^(D»ffl*|»CCi:)!>< 
■e#^o ^tz. S5ttt:7(Dg3P7 a<0^gP7 b(i. 

(a) - (d) {ZTjk-r^oiz^ m^^ti^x^^i^o z 
tticcfcy. i|R^3t2 f $2 ga):^rs]icsit$i±. 
<a/h*iBi*8icsB|tt- -sd^A^-e^^o 

«:6a>filt/jN*IH*8ifte5gP»6 e^f^S (c) . (d) 
\Z7ri't<^'?iz^ ^-/^—Btr^^ztiz^^)^ ^i^lzm 

(c) {Z7jki-jzo{zm9tm7xm'ox^^<. mm 

(d) ic^-Tcfe^l::. mt>U<Xij^l^o 

[0 0 18] «/h*a»:8(*. itmxS>*l\tiSiVfS!m 

^(i. (T i ) mcD^M"^. :f^X=E>^mW}& 

a«M^*l^*jR$ffiffl-r^ct^cJ:y. 

Hi(Dlfe#irJ:yifi-:5(t>g>Ct35^r*^^o rf^X^>^HS 

coa^m*. -^X0=e-[^m&om^. (2) a)<fc9 

■::^ha~^xa. 1997. p. 177)0 

(3) 

7 o b*s-rc^5f^:7:i- huvx h^ua^e-Aizj: 
yS3feL. ^^Lfc^. (b) {ZTjk-t^oiz^ mm 

6 d* K^-rx^:; 5^ l/^(Ccfcy$^5 o nmm:*1±i::x*v 
^></L. iS5ti*7<Dtfi»®-efc^fflE«3t®6 b^J^fiK 

^^^i::. mm ic) iZTjki-^oiz. ±mizm^tii7is 
c^:l;a/^*a^*8ffla)T iM7 1 *x/^:;^y vyicct 

yjKjS O nm^^L/c^. :7;J- hUi^X h^7 O (7 0 
a. 7 0b) ^jtS-r*-tlCj:y. f5)l! (d) \Z7jkt 
^OiZ. ig3fe<*7fccfcr/8fe^h^M(*81iin(DS|i^<DT i 
S7 1 $y 37 h:t:7-r'&o ca>c*:5I^Lr5fi«:i*7fcJ: 

=y:^t<Dmixfz^mi^^^t^m<r>mxtJ:l^o ^fz. 
iS*i*7'V'4#(cffift/jN^S»8(0«Slcl*. i|xm-r:4->h: 

-A)^^fflL^TtctL^o C+t|r J: y 'J 3? h:t:7X?f ^ 
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[002 1] *ff^fi|a>*a^co«fe5ic3|B^S3tfflJS 

[0 0 2 2] ^^ir. ±IBmi<o^S6a>}^®lc^-&3t^^v 
KKDiftftSKe^^^o i|£»»:U— »f 2 3!»^^L/-^f e- 

UvXaircfcor^Ftre— A2 birSi^Stt. s^— 4 

ltLfcilX^^2 cli. ASt®6 a-CHftL. ^a>®»r3^c 
2 dlitt^3feS6 blr»3feL. at»3fe®6 blr^XTK-y 
h9 3b^J^fiR**l^o Ca)3tX7H*> h9<7)*ftft7t®6 b(D 

^s®icgiP7 a t^^\^^mw&t(Dm. ■r^<i:t>-^ k— 
«/h*)a»8iicfey»a*n^o ^fe. »/h#a<*8te 

C;b^•^,i&mii3t 1 O)b<;"#^tti-ro cHt>a>iftg&^3fe 1 O 
(*. T^^X^ 1 2<DiaS^«H*l 2 1 tti|3e»*t'5:or 
A«L. Z(7>3felCcfcortBli^i«(*l 2 1 ^(DISS^;!)^?^*:^ 

[0 0 2 3] ±f2m 1 OlljSS<7)Jf$Sll::^'5>3t^^v K 1 C: 

^> ^ ^ U3 ^ i± /c ^ ^ I c It -< T - «T ± ?ii< # f c . 

etW«a3:^<D¥^(*U--9=2:6<3fc;Tl<l: LTfl6fflr*#^o 

ll^^a)IB®«tt*: 1 2 1 t^i^ORmt^lt. 
S(*8CD-9-^Xlchfc'<rhfc^e*)::^^?i*:g^P7 a ^ilLT 

mBMmi^mm»e[f^\zxm^^tzdb. M±9t^mmS:< 



7lCj;y. 3tX7K^:/ h9CDSjaSP*^blBgij«i*1 2 1 |3 
A«-r^**S*-C?*Sfctf>. Kl<7)«-3te^Sa> 

lr^^/^3tA<ie^«(*I^Alt-r^a)S«MT*#^o U 
K-:^*VttllPffl(D«m3t®6 b<DS®lc. flgffl-r 

*fc. affl»*fflat*i:iA»-r^s(ra)u-ife-A2 a 

JSl^L^tre— A2 bOjfeK+lc. <i^U< t^iy—^ftz 
(Sl^tir-T) ^tSAUrtcfcl^o ca>cfc5lcafifc 

ffiS3t®6 bizfci^r±j5i^$tt. mo7 3f3^h:>Bim-r 

hfS,i^itt6:<U^tzib^ m^^mt^Qlzit^X-^^ X(D 

^#*BapaJA^^a)*3&^Eeif*i::»»*^^. sisa 

[0 0 2 4] g|4i*. *igB^a>m2<7)lltfia>i^S6ic«^ 

K<D K-^*>ttB8Pffl$^t-o *Sllfifl>JI^86-C: 
(i. K— ih^vttBgpSPcomitl*. jfimii3tJ:y tt;L^ 

^/jN^Mi*8<7)ll^(i. m»e[^(Diy—^%(D'A^a>^ 
(D#iSI::iRSLtcU— *fa«:2 dOai^tfiHtl^CD^^ h;u 

::^;u^ etS-r i>^— K(7) cfc 9 \-^y}^^f)^U < , 

;^fimT<7)»5L^g| P 7 a ^j® ^ ffiltT feS-f -5 C ^ ;!)<-C' 
Z(Dtzi5b. K— :^*vttg8PgiJa>nS. ■r?tf*^*>. 

aja05i3tei*7lzaitt,4xfcBBP7 aCOltgSS O nm 

^Xa>SeB»3tea<*6*-ei*5ftSA<$?l2 0 O nmir^C 

40 0nm(7)WfeU— 7 i: LrBBP 7 
ag)b<5 O nm(DA gS^S 10 0 nmtftS'^'So 

(b) , (c) ^— /<— ®7b. 8 a 

^ltT*>J:<. (d) iZTTs-r^oiz^ K-:h 

*VB8Pgp^i**^~-''?-ff^l^L-Ct<fc<. *«^>lc. EI^ 
(i*B§-r f^D (b) - (d) lctel^r^-/^-® 

7 b. 8 aCDthltffliJ^Rttff^**: LTtiJ:l^p C4xt)lcJ: 
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6 (Dffima^S 6 b {l9iri^]S5fc{4: 7 ^«^/h&JBft: 8 3&^M^ 
6. ig5tft7fcc*:i;8fc/jN^g»:8;b<^ffl(c/^^<i:9lcL 

7 b<D-9--<Xl*1 6 nrnfr^lC-THlSct < . *IISfi«lC 

ta/h-9--f x-^fc y *A<i=)e}s**aj y a ur L^-&fc^^), 

Di/2=k A/ (n • N Ao) 

) 

CCIZ. NAo : S I LM<DSe«»*ffl8H*6^<DASt 

[0 0 2 61 ±IHIl3<;>Sei6<Dfl^ffiir«^3t^»v K1 1:: 
<fc4xl^> mi OllJ6<Dff^®t Infill OCOlt 
gli^^J^^M»B(;)^:^-^X-C**y. iTtX/K^:; hQOit 

fctf). NAoliO. Bt^^(DS I L^mi^tz^^y \^ 

[0 0 2 7] 061*. *^^a)m4<7>iiJ6a)fl^ffifc«^ 

(a) ICTF-Tcfc^l::. U-ife-A2 a$ait-r4¥S 
tF2<!:. #^«:U— 1f 2;^)^t>a)U— iff— A2 a 
S2iZfTe--A2 blzSJ^-r^^y U>X3<!:. =1 

'J> — ^ U>X3;&>t>CD¥fTf— A2 b^m3feL. 

y 2= 4 p X 

^fc. lHIfeft^1*l®^ffll^•CSB^«*ffl^«^*6(Dl^gp-e* 

5t-r^ii^. i^s6*)ic^iteS(7)m3t)!)<pjtgT?fcy 

:^:^«ffl;A. ^?jaeSiE. p. 2 8 3) . »-com3feit 

Dl/2= k A/ (n • N A r ) 

) 

CCl::. NAr : J5«®6 e(7)J5St3t(DB8Pl» 
li]lcjft*^®CDj»^{i®<7>p$0. 1 2 SmrYKhL. Hie 
JS(iB3®CO±3g^ (x. y) = (2mm. 1mm) t^^ ^ 
t. C(7D±5g*Ni^<Oi|Xmftl*6 OJtm_tA<»^+l. C<0 
S8t® 6 e<^)N Alio. 9 8 <t?'j:y . ^^t^CDD VDfCfc 
lt^NA = 0. 6(01. 6f&Ja±l:i:^# < 'tf'&o 



(i. K-±*V«g8P^^>eS5feSa^cfc<IXyfci5L. IB 

mmmzAkiv^^tzib. ^mtf^^t^^-^ h^^^mt 

i>*3f* s c o o p son^li-^eiaj *fT o r t t^o 

[0 0 2 5] S5(i. *:fgB^<D|g3CD^ffic7>J^^!c^^ 
mySkV^Q^^nV^ (SolId immersion LensiS I LM) 

jRm*2c(i. «®<D*iOicm5fe-r'5>o Item 

*2 cl*A»®6 aJCfctxrjffl»TL<ft>fc«6. SMS* 
ffl«(*6+-e(Dg|PaN A(±. >^!^U>X5<7)tliSt^<D 
NA<b^*^^-r. jaSTlC<i:o-CNA$ii*:-r-SCi:(*T- 
^JSl^o ^^eoT. CCD^^<7)3fl&X7K*> (4) 

(4 

?t®6 birptXTK^v h9Sfi$/«-r^Se-^m5tffli«(*6 

ixfcSStKi 1 t^mir^o -^-LT. iS^«*ffl«i*6 

(0^^5t®6 b(D^®{rli. mi fc'5)tMim2(O^JfiCD 
ff^^iiPtSlC. MP7 a^:&^^ig3t{*7. fccfer/W/h 
^Si* 8 It t> :K T L > o 

[0 0 2 8] m.^m^myskwsit,. m7L\t. a3?y>h 

(laSf^i. 9 1) 7!)^^>^^:y. ¥^ft*-A2b)b< 
Alt-r-^AStSe a ASt®6 a^cAStLfc¥^Te— 
A2 b*S«Sii:^S«ffi6 ei:. 3tX7K*y h9)!><f^^ 

!K3®</)-a5^rat^ri^^o (6e) 
^M^xHilc. SEtt^yfAlcSgy. jS^j^lt^B^ (p. 

O) t-r-Si:. I^Di (6e) I*. 2feC7)^ (5) 
(5) 

ffi6 elCcfc-&«3t(DBBP»NA|C|8^A<3te<. lffl»f*/»< 

;i^l^ii^r'^,. n ai*i f::ifii^fit^sy^»^o t*or. 

(6 

[0 0 2 9] ±lBm4(7)||Ji£(Dff^ffilC<1^5t^*V KHZ 
cktif^. NAr(*. IIISI::'(iiSf+*^§^E^t-A6. O. 
Q^WLtm^X^^t^. *feU— 9= (;ftft6 3 0 nm) 
tWfeU'— *f (4 0 0nm) ^ffll^fciS^. -^^l-fttTfe 
X/K^:/ Lr O. 19//m. O. IZ/im^r*^-?) 

C<i:;b<-T?^. 1SS/jN^M«:8;bNh>?#*5V.aJ-rifttS^?fel OO 
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[0 0 3 0] milt. :^mM<Dm5<om^(Dmm^m^ 

a^^J^V^ P, IS i ij - ATf. D ^ 

5 All (7)iSSSt^®® A^ ^ S * tS« L T ^ 
cfcl^o aM«*ffl«»:6<DJS«®6 oS^®tt<t-r-6c: 

[00 3 1] ma\t. :$i^BM<omeomt&(OMmizm^ 

(a) (c^^cfc^i::. 5SBj^5feffl«<*6lcs I M (Sol id 
Immersion Mirror)il^«ii±t>ttr L^^4,<D^fflL^fc* 

a>-efcy. u-if e-A2 a*a4St-rs*an*u— 9^2 

i|i^t*U— tF2?()^^(D^— tf e-A2 a ^¥^Te- 
>X3 A^t)<7)5F^T tf— A 2 b ^se^ffijirjRtt-r* s ^ 
— 4i:. s^-4;^)^p,(7)2^I^Te-A2 b;6<Ait-r€>[yi^ 

®«a>Alt®6a. Alt®6 alc«(S)-r^ttfil::iS«t^> 
6 b . fcJ:i;A«t®6 a(DSffl|Zj^«ft*tl 

m^mebo^mizits mi a&-&tM*m2<Diijfi<Dj^i8 

[00 3 2] maollJfiiDJ^ffilc^^^'^'y K 1 

a^aSW-r^it. -^(DU— if e— A2 a(*=l U -$1 U 
>X3|Cj;orS|}f^*ix. 5^-4TrJ5lt$*t/r^. S 
ffl«3tfflj««:6<DAtt®6 alcAtt-r^o AS*ffi6alr 
AStLfc^ffe-A2 bl*. A3*®6 ar*ft£^^?H. ^ 

I*. St*8I1 1 r'SStLr«i«5t®6 blcm^feU. 

ifilSH^I 0;()<;#^tb-ro «it/]N^S«:8/)Mb;#^iiiLfc 



iSfts*i 01*, ^^7.^ 1 2a)i2aa{*i 2 1 ^\zx 
jtt. c(7)3feicj:orffiaa^{*i 2 i^otsatecfci/K 

[0 0 3 3] ±ume(omt&0>f^m\z%^%^v Mz 
^tiiS. m^(Dmm(Dmmtmm\z^ h=7-j<piD[^x(D 
^m^&'&m:K^iti>:ztt^X'^^tti{z^ m^(om 

[0 0 3 4] @9i*. :^m^a>9^7a>mtx^<Dmm\zm^ 

ri*. ^irxe>/<>u::f|ii 8ai:a»i a 

bf)^h>^fS.^tt^GMR (Giant Magneto-resistive) 
■tr>-tM 8 5. t5itl::(i. U-+f A 1 OCD^lcaSBtHl 

7 <l:^ffimLTl^^^A<m4<Dll^6(;>}^^i:m^^y. 
(*»4<z)ls^fia)^^$ffii:^^»^r«^^*4^Tl^^o -<7>c*:5 

>^j::^faic^y^ »/h^®(*8;bNi^S^^aj-ra&m^§3fe1 o 
*fflt^lBgii«f*1 2 1<7>iEI|g^irffSltLrl2g^SP^tol^ 

-r^o at^iB»«(*i 2 1 iiuri*. ii«(DCo-c r 

- T a ^(D® rtl5g^M-\S>SaiBSK. TbDyFoCo 

/T e F e C o l|(D5fefiBimiE^M^3{)<fllfflr*#'g)o * 

^a/^^M^*8^^t^'g)C^lCc^:y. gap7 a7b>^>feas 
*tt^e»**iBa«f*i 2 iicHsstLriiosft-tBaL 

f»/h*)R(*8(Dnf^PiSBBP7 ^OU^^^VsMt-r^ 

[0 0 3 5] C:CDm7<7)||JS(7)ff^^|-^H(^. ififgif^fc 
1 0lCci;y5fittifBltKtt:i 2 1 ^ iraS^-T ^ Ci: iz J: y fi^ 

[0 0 3 6] giio(*. :^%m(omsa>mmmm\z% 

®tt<7)::^^X^^>'^tel 2 GO)— :^<7)®fZG e S b T e 

(J>^mmm^i^u^^mm{^^ 2 1 ei^ 

L*l^^— ^l::cfcoriHHi»3 O^^LTliHE-r^TtT^ 

^y^.^ ^ zt. ^'t^t.^ i 2(7)1H^«{*1 2 1 \zn\. 

*y^><f^|6)3 1(Ci^»$#^U-T^-- S'32<t. y 
a>3 3<!:. Tfe-^^v Kl Kg&«)3fe3 4 
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So 'S' 3 2li, V^>y:^lS)3 1 icji^o 

rSltf>*lfc— «<7)H^ffl3 2 a i:, -»<D@Sffl3 2 

a±$^»i()-r'i)Rrift=i-f ;i.3 2 bi:*liix.'&o c<DpI1!i 

=3-r;U3 2 b;!)^^±Ie•t>■X^>*>^>3 3|Z<fcor3fe^ 

[0 0 3 7] @1 II*. 3tT-fX^1 2(0»m^7sk-ra 

oa>a/HklcJ*fBLr^lHMiSS<b^Elo/r 
taj-efc-So y'yy^^v<?Wi^ 201*. 03:^lf. tKU* 

— 7^:^— hStg^3!J<fflL^bH. C(D3feir ^ X ^ 1 2 
-*<Dgi(C. A I Sttaig ( 1 O O n m») 12 1a. 
S i O2M ( 1 O O n mH) 1 21 b. GeSbTefB 
mm ( 1 5 nmJl) 12 1c. Si (50 nmJ5) 

1 2 1 d*a^LrlBg^J«{*1 2 1 ^J^jSLfc4,CD-Cfe 

SJStt 130Gbits/inc h2-efcy. 12 cm 

7^-<X>:7-r?(*2 1 OGBtDlH^SftlCfiSL. «e*(DD 

V D 0) 4 5 fSizigtas^sBS ifc-e # s o 

[0 0 3 8] @1 2(*. :*:fgBJ(;)m8(0llt&(D^ffifC^ 
-S*^^:/ Kl ^TF^o Kl (i. %^^7.^ 1 2± 

^j?±-r'5>?±x^-<^f3 6*WL. c:<7>S±x^>ry 

3 6Jilr, eil^f*. A I G a I n PJb^^^^ *S6 3 
O nm(DL/-if f-A2 a *aiSt-r'5ag®«3teMa)*» 
tt:U-tP2<h. i»i#tt:U— tF2*^^all^*HfcU— 9=e 

-A2 a^^tre— A2 bicsjf^-r«=iuy— ^ U>X 
3i:. j9±;^^-<y3 6±iciiyf;fitP,+tfcsas3Sffi 

>^)^^^^^:Si^t53 7 A^. 4^^* U— ^f 2 fccfct/=i 'J - 
41 U>X3 *i^*53 7 A±lc@^^4Si65^«3{|Nib3S: 
-St^JU^STB^. *Stt:U— if 2*^^(D¥^^e— A2 
b<!:3t7^-fX^ 1 Zt'-i^CDELm^t^^^'i-hm^^- 
AX3^'J 1 3 i|i^tt:U— tf 2AN^(D2}^fTe— A 

2 bCOiE^ii^fe^Rd^lc-rS 1 /4>^fite3 8 ¥ 

4-es&tLfr¥tTe-A2 b^ii3i^*-i±>5*r!feiu:^X5 

fccfci;JiSPSB-«m*ffl!«(*6' 05*53 7 AlclSyM 
ltf>tt. 3te7^-fX^1 2A>f>(DSS»3fe* e— AXZ^U 

^ 1 ^^it\.xKtit^%^\^^^ 5^*^>^^SLr 

l>So ^tc. ^tt^li-^^V K>tr— X3 9rtlC]|Xjrt*tl. ^ 
*:/K^— X3 9I*. +^X^>va >3 3<Dffe«lr@SSF 

[GO 3 9] ±^mm%my^we' i*. -1511^1^. s»t 
5pn = i. 9 1 s^-r-sm:?'; > h^*^x7^)^b?t^:y> it 

gimm. B^SKll. 3mm$^L. Ell iCTF-rSBJ* 

3¥;ffli!l{*6 <tl^fillC. Super SI L«igT*fcS 
;b<. ?¥±X^-<y3 6*±SPSB^m*ffl«i*6' <!:(5IS 
^Lt^B8f^?^^•rSSB^^H*3 6*^^fl|fiRL. ??±X 
^-r ^3 6<7)t^^5t®3 6 alZ^tX/K^V h^m^^^ 



3 6(D«m3t®3 6 a(C(i. mi feSl^(*m2CD||^S<;) 

[0040] ^JiX^-<y3 6li. S1 2 (b) 
cfc^lC. ffi^jt® 3 6 alzj^lS^?+LS3feX7K*:; h9(Z)® 
jaSJa^<Z>SP«^l:iatt**CSJ:3lcjS3 6 b^«^lSL 
rl^So X^-<yafiP3 6 c(cfcMt4iEtti:::<7>3l3 6 
b (c cfc S fiE V 3 1/ 3 3 CD :^ <t: <D ft ffl IC 

<fcoT>?j:x^>ry3 6^3fe7^^x^ 1 ztommt^. 

[00 4 11 Kffi«^3 4li. taa^lc. #^{* 

U— *f 2 (Da:fD5fcStBSll#l=:<fc y ^S-r S c ^ icj: 
y. E®«»i 2 1 ic|ga/7^;i/:7TXPpia>ffl3E4b* 

dli. »f 2CDtl3:^5t$^i@1^:-r(::. aSiLT 

ssi^L. ias«t*i 2 1 -cc7>sw^a)ai>sjsit5t(Das 

i6i:Lr5t»UJ«1 5(c<fcy«ltiJ-rS<*:5lC3S:ori^ 

So 

[0 0 4 2] «-^4(|lS^3 51*. 3t«lt±4S&1 5A<«iaiL 

fr3te-x-fx<7i 2 3!^^t,a>sS^3tlcS-:Jt^r 
K^^l•§'^cs•:5t^r *v K^am 3 4 ir^ l h ^ ^ 

v:*-fttl5a. P. 9 5) lCc*:oT^ia-rS<fc3lC3t»:oT 
fey. z<D-9-:>3^;u-»^— 7t^:^^(*. ^S^— (wo b 

bled T r a c k) $F0l:>:WlC h^*V^±lCKlt. 

r*fcSo i^:&^<7)ii^. IBS<i^<t h^^^' 

#a)^86l*lf±lHlKlrfcltsy— hlil»lcJ:ortT5o 

*SSCOOP^^<tja^^t5l±S<D(r»ffl-efcSo tt 
or. 2(Da3:tlfiJ585S(CJ5|^R&ih^^j56 
L. #Stt:U— tP2CD^4gffii:. iSB^^^fe 6 <7)«^ 
3t® 6 b TbMIBSi^f* i: cfc y i^^ft U— 2 (Ditffig 
^1tfS-rSC:^!Cj:y. SCOOPS(05fe«ia3*tTor 

[0 0 4 3] ijfelr. ±IBm8<7)||!Sa)ff^g|lC'^S^-t'X 

^ssBi oocDMft^BtBj-rSo *7^-<x<7 1 21*. m 

X^-<y3 61*. 7feir<X^ 1 2(Dlal$nl::cfcoT^^-r 
SIE ■ fllEi:-9-X^>ixa >3 3(D(ite^<h(7)ftffllz J: 

3 5 IC J; SIBiillc <^ o r U— if 2 f> U-if t*- 
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— A2a(i. =l»j>— '$'U>X3lCj:y¥fff— A2 b 

4*Ste3 8$iiy^ ±eB2iea*3tffl«»6' <7)AI*C5 
e^alcAlt-r-So ¥fff-A2 bli. 1/4jftgffi38 
^ffiia-r-SKlC. 1 /4*««3 8lC<J:ora[S(i5tA> 
^Rii^lC^t^-So Re3te(D2pfTe-A2 b(*. ^l^gU 
>X5(ciR**n. ±fflJffi^«3feraa{t:6' (DAS*® 
6'a-eH«rLr^3fe$n. J?±X^-f -S<'3 6 (D^^^fe® 

3 6alr^5t-r*o S±X5-<y3 6a:)»^5fe®3 6 a 
|C«/Jx<D3tX;K*V h9 3b<J^ja*ttSo C<D3tX7K^> h9 

O t LrJ?±X^^^3 6<DT®3 6 ciDn-iMizm 
nmU. CCOifimii^tl 0A<*7^-<X^ 1 2a)SBa«tt: 
1 2 1 ices L TIE® fccfci;il±A^tTt>*t€)o t-^cj:*p 

0a)g8ttlr^':5riB^i^«:l 2 1 /)<16^ 

1 2 1 irgstj'T'gxt. i5S^«i*i 2 1 (Dt^;u37t;u^ 

6' CDAW®6'a-ejaSf ur 5^-4-eSlt*+t. 1/ 

4 2tS«5 3 8 ASt5t 2 a <b(l3fe® 1& 9 O ffiair-T ^fi 
»(i3t3tlCfiEJ^SF*tf-a. 1 3t? 
9 0lt:^[S]|cj^St**t. 3fe«ia3Sl SirAltL. 

3^7^ -fX^ 1 2A>t)<Z)JS«t3telrS-:Jl>-C h^'V^>y*(l 

[0 0 4 4] ±ISm8CO|ltfe(7)}^^(r^^-X^X^^S 

avomxmmm^eomtu^j. nai^o. aefym 

^tl^o X7K*y hgDl/23KlO. 2A/m(7)« 

/hCDptX/K^:/ h 1 OA<^#^*t. -t^-rXS O nm(7)iS5ti* 
7SH(7)ifimii*1 0;b<3fe7'-f X^ 1 2CDia^«»:l 2 
1 ICAt*r*#. SSSSie (180Gbits/inch 

1 mmftCOP I N :7;^ h^-<:^— K^fflL^-S C 
a)V-^X\t. «^$^8mm. i|>i^?^4mm. ;g^$^6mm 

ia)a»i**?jo. 6g. u-r^-'$» 3 2<7)oiij!ia-f ;u 



3 2 b<Dfifi^*^t5l^:rpIlSffl±{*-C«S2 gT-fcy . 
h^*>^><7'(D^*a^igK!i5 O k H z. fiJfi6 0JU± 
*<^t)*Lfco S*0*2 5/imlC}q)^fcCi:lCj: 

y. 6. 0 00 r pm<7)I5HET^Cfcl^T^^5^®afi5 nm 

- hlie OMb p sr-fcy . UGAU'<;KDt*7^:*-{l-^ 

[00451 nffc. *Eei«tt:^LTI*. Cfltfbevh* 

!«(**ffll^^C^;!)<r-#^o 1/4jK«te38$ 

ffiffli±-r. {i3fee~Ax:^y i 3 coftt^ y irgf 
tt(De-Ax:^y ^v^^ffiffl-r^ciiiccfcy. 5t7^-fX 

te<7)ff^§lc7)7^^x^3SMrMi. \^t\^x%^(l>m: 
tficDjf^@(7>5fe^^v K^fl6fflLtcA<. ctt(c|S'&tia>-eii 
)S:<. S37bSm7<7>J^8l<7)*^*v K$LJ:5-r^C^ 

CDSl^lBS^M'^MiEIHIiM. TbDyFeCo/TeF 

3tTvx h»aiB«i*tTa7^-<x^^s*«ja-r^-<h 
Rm%(r>nm'S:^^m'Amzmm-^-^xtk^\^. ^mm 

* ^Rfc-r -5 ::f;u K h ^ *y <7 3*5* l^'C * <fc i^o 

*^*LTl^'5)<*:3^C3X7tf^V h:^^* ffiL^^ C <t t pTfigT? 

fe«o -r^ft?**. =iy^-^u>X3i(i?te-Ax:^ 

y^^'^^ 1 3(Drp1f::lElgT<ST*tf AL. '^<D±-;:>J 

X^ (fe^(7)5feQRilRlcJ;y[H10e^v hS-J^iSL/TT^-f X 
J^iX^-rys 6(7)T®3 6 cO^XtK-v h9;?)<f^fS* 

<S3 S^ffijy^l^L. {i3fet:-AX3^y v"^ 1 3*|^il3t 

I*. agsi^Ttsiu— y'^fflL^f-A^ s^itsiu— tf (v 
csEL) ^ffiiN^ctt^ee-efc-So ®^*su— 9= 

K (TEMOO) cD^:^ai:^l*. 3m 
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[0 0 4 6] 01 3f^. mOCDHJSt^J^Sl^^'S'r-fX 

fclt-S^^^^v Ki (±. >?±x^-<^3 6ir2|ej^3tfflj« 
(*6^i|X^^'5i|XSfl3 6 d^fi^jSL. SB^m^tffl^t*: 
6 * h 5r 4r>^*fSl 4 o |r^a*iJr^-«(DlES*^ 
4 1. 4 1 ^7t^;u^4 2icj:orJ?±x^^^3 eics 

^Mi o oti^^ic^fie^tiTt^'So zL(DmMm%mm: 

tt:6l*. a«5feffl6b*:&L. *7^-f X^tCDSgHtlBfi 
(Otctf). 6 b^T®3 6 b7b^^?^afe^lM^^ 

C^L'Ctcfcl>3b^ «m3t®6bli. ^±X^-<y3 6 
(DT® 3 6 b<t($lS|5]— 2F®*<i:'rcfc5(::Ee**i'5o 

[0 0 4 7] ->t*CDBEm^T4 1 , 4 1(i. 

13(c) lr:5^-rci:ai^. maiS5^4 1 O. 4 1 Olclt 
«l*tif=fi«<Da«K4 1 1 mttM4 1 1HI::J^^ 

^ttfc^gPZTaifll m^^ZOUrxy) 4 1 2 <t ;?)^ ^> 

T^jr^o c:<DE®m^4 1 fi. ±ts^;uy4 2(c«Lm^j$ 

^ttrl3y. CL*X^a)->fjOIEm^^4 1 , 4 1lrj:y 
^*ffla^«(*6*3t:x.-5<!:i:tlc. 3tlg|c«L-CSit 
:;5fS]. ■T'tet^^ hv*>^><;^:^isi4 oir:^g-r'&o ccd 

cl:5i::— *rcOEEmm^=^4 1 , 4 1 ^ffll^T7f*;;i>:i.:/;U 

tt:*|p)IC3^iJ)^i±Tt J:tNo 
[0 0 4 81 ±t2m9<7)^J6(7)ff^®lC^^7'^X<73SS 

3 00 kH zia±l:ir*#. m*1435^^4 1 O. 4 1 
O FbI-^cdEIIAd^E 5 ve O . 5 miU-t<7>^ii;!)<^# 

::(DIEm*^4 1 irUz^T^-' 3 2lCcfc§ 

2|S®J^(::J: 8 O d BCD^lJ#-e 3 O 0 k H z CO^iHc 
A<#^>H, a53l[5llEB$ (3 6 O 0 r pm) Tlcfct^-C 5 

J: y . *iisfia)ff^ffi-cMiesi L^- h s» 1 <;)iisfi(ojf^«i 

(T^'r^f X^SMI O 0<D6fg. -r^ftP*). 3 6 0Mbp 

G b p sifi<(DlE3tU- h;^)<^#^>ti'i)o ^fr. 12 cm 
<7)7^-<X^|CfclvT 1 OmsiUT(D¥ifelv— <7jSJS^^ 
WL-Q^^o C+tlCcfcy, 3 6 O O r pm|sI$E^OT^i2 
X^Hli2 Oms JaTch'S'&o 
[ 0 O 4 9 ] lil 1 4 *lfi|B^<Dm 1 O CD|IS£<7)Jf^SllC 



»47^-f x^^a^^-To ®i o(D^tfia)j^ffi-eii, 
-^S[)f^|::'J~T^-^ 3 2^<$fflLf-?!)^ ^(0^8(0 
^JS<Dff$g|T?Ii. /\-K^-<X^»aic($ffl-r€)l5ieS 
U::iT^— ^43^fl6fflLfctia)-efc^p jt-^vKlli 
3 al::li]ifipltgir3^}#$*x/c-t^x^>v3>3 

3|CcfcoTlHlfeSU-r^-'$» 4 3|cSSI3Fttrt^'&o 

431**7^^X^1 2a>^<|||CiBa-t?#*fcy). 3t^':/ 
Kl ^*^!:::^^l::r*^. 7^-< X^Sa 1 O 0±»:^/h 

(3 6 O O r pm) (rlslte-r* C 5|li^3 6 O 

Mb p stl±(D7^— -^^SciSlU— h^^^fi^fc^^ir-So 

[0 0 5 0] ^#:ib\ *^Jfi(D}^fB</)7^-fX-:;Saictei^ 
Tt,, mi 7bsm7a)Si!S(Oj^fiia>*^'v K)!»<fl6ffl-e# 

1/4;lS:gt5 3 8^fl6ffli±-r. f-AX *y 

^ 1 3(Dftt^yiwit(i5t(7)e— Ax::/u ^v^^flEmu 

[ O O 5 1 ] g| 1 5 li. *fl^<Dm 1 1 CD3IJS<DJJ$® IC 

x^^Sa^^-To ca>7^-<x^^ai oo(*. 

S6lC:^^3|B-fl«*ffl«i*6*ffllNtc*'--*V K1 5 

1ftm^<7)7^-<X^X^ ^v^^CD7^^X^Sai:iSfflL/c 
torfcy. :^^x^*>^atei 2 oa>JiT®l::iBS<« 

{*12 1. 1 2 1 3{><^tt^*LaS**ifc5«ca)*7^-f X 

^ 1 2 «-3t7^^x-^ 1 2.<D^myS.W^ 2 1 ±^?¥_t 
^fr-r^ 1 om(r>9t^v K 1 (Hlilitt4 4lzJ;or3fe 
Ki *[5HapIt6{c3Et$-r'S-thx^>va>3 3ih. 

■9-x^>va >3 3 ^ffitj-rsintesy -7^-- 4 5 
t^mr^o t^mmiii^ 2 1 tuTfi. ^mtm(Dmt^ 

it. -9-X/<>va>3 3/»<«S^S?tttcnIiilM-4 5ai:. 

4 5 blCj:orajS*tl. Pl®>t4 5 a $-^1!)^ 
^®fflte45c. 4 5 c it^^^jJi-So ^O^t'^^V Kl <0 

m^itit. »*wir(iEi7ic:^-rta>i:(5i«-efcy. isite 

lKia®$*-r^a^**ffl«»6t A ! Ga I nNmO 
(6 3 0nm) ^ffifflLTfcy. 3tX:1^^> hg(* 
O. 2 )L/mt?fc-&o 'r'<X'i7Sli1 2 cm. h'^^V^^tf 
^y^'t -7— ^Sli^+t-PtlO. OlUm. O. 05/im 
-efey. M-®a)§a:tt3 O OGB. fl®-C(*6 0 0GB 

[0 0 5 2] ±t5mi 1 <D||Jfi(D}^Jg(C^.^^^X^^ 

aiooiCcfc+i«. 5tt<7)7fe7'-<x':7 1 2ictt$s^ie^ 

^^:/Kl(i. 1117. gl8lC:^-r^>CDSmi^T^i J:t^o C 
ttfCcfcy. 5t^*y KiCOiiSSSlmmlUTlCT**. 7=-f 

[0053] 01 6 tt. *f|BJ(Dm 1 2 (D||Jfia)»$ffilC 
fi^-S^^^X^^^MCD^^gP^TF^o ^CDT^^-X^^i^ai 
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(Du-'tFe— A2 a ^^^coAite-A2 b' izmmt 

iZ^ I) ffSL^^MzifSi^^t 2 A^AWL. 6 b 

ic«»a)3tx7t^*v h9^}^^-r«®i t^womB^mtft 

2 0(D—y5(Om\ZG o S b T e (Dfigt^bttS^A^ «^)^C€>IH 
^■r^3fe^-<X^ 1 2 5fe7^-<X<7 1 2r-SStLfr3fe 

^A3*e-i*2b' ih^gt-r^este-Ax^f'j*:/^ 1 
2 e*a3fei^:>Xi 4*^^LrA*-r^8 5>f9a>««lffi 

[0 0 5 4] 01 7f*. #?Stt:U— if 2*^-^0 ^*{* 

a. pMm^20b. nMaffi2 o c s^-r-So pMm 

112 o b<7)fe1Rid1 ^^^(i 1 5/imlc-r i>-^l::<fc 
U— ife— A2 aOFpIRi* 1 5A^mlrLrl^^o 
[0 0 5 5] m 8(i. m7fei*7^5cfct/m/h*S<*8* 
^■To &iHi»7\t. U-+Fe-A2 a(DiaiC$*J^;LT8 

ffi|<DBBP7 a$:&L. S-BIP 7 a <D**l::l*«/h*ll(* 

Strnf^t^HXl-^^o =iUp«— -SI L/>X3<DN Alio. 
1 6. iSB^m3tfflj«(*6T?a)NAl*0. 8. U-^ft*- 
A2a<DPaPHdl f*1 5 /im-efc^CD-e. »[«3teffi6 b 
■eCDafeXTp^:; hSOPelPi. -TJ^cft^**. MP 7 act'COSft/h 
*Si*8(DrBlPild2 (i3 /imlcLTl^^o fifc/h*g(*8 

(oru-f ia:;^fsj 7 b(i. «-fife/h#®i*8/»<^n^til«S 

*t^tta5[«m *aj('j^*si* 8 (DIBS h ^ ^ i:i**-r ^ ^ 
it*isi<DKPiir*h^*>^ f*v^ o. 0 7Ai 

[0 0 5 6] ij^^ic. Jiiami 2<7)^J6a)ff^KHc^'5)if^^ 
X^^Sl OOCDSill^^lft^-r^^o 2;!)^^> 
1gSft(7)U-if t:-A2 a;b<aiSt^ti'5<h. 4^«<*U— »f 
2;{)^bC7)^Sla<DU— +f e-A2 ali. =J'J>— ^U>X 
3lCcfeyBr^<7)Atte-A2 b' lcSff^$*tfr^. fi^t 
e— AX3f'J ^:/^ 1 3$-My . S^— 4T'J^WL. >^ife) 

uvXsiicfcornxm^tv. ige^«3^ffl^«<*6<;)AI^S 
6 aT'StiTLr*3(fe^?;K. «»3t®6 blc»3t-r^o a 



»ii3t1 0 3b<S|B^«afeffl!«i*6<D^ffllC^^UiL. C<D 
iSSli* 1 O /)<3te^ -< X ^ 1 2 <7>iHS^f* 1 2 1 icgti 

6 (7) AltiD 6 a T'SSt LT S ^ - 4 T'SW* 

1 3-eASte-A2 b' 
Si^tifcS. m3feu>xi 4icci:y 8»i»)a)3fe«itugi 

5|cSA$tt^o 

[0 0 5 7] ±iHll1 2CDilSSC0f^ffiI^SSir-<X^^ 

SI o oicj:ixii. 8^ia)a/^*M^*8A^t)a)8^l(D3tt 
jtfcaEppjsiJftjftsast 1 oicj:y, iit5:ic8*(oi5a 

JS<*8<DTU-r<Z)S3?li2 0/imSJS-efcy. ^<7)H<D 
h^*:/<70!>a6A<y (*0. 007/im«!r h^*>^*ia)1/ 

1 o8JSic?fe^<D-e. cttciJ:^ h^^v^^-rtili^lS'C 

h-cKttu. ^^■r^^3!^^(D^a/^*ai*8A^t)RPS^^FttfcJft 

Ci:*<T*#'&o ^fc. 4g®^5t¥«<*U--»fl*. ©1 7 
fcn^Stt^cfedl::. /'SttB2 0 a<DaB®*|fili::?ftor 

wt^^^*ti^?si±®coip)^s«E©^-r'5/)v etas 

'r'&*^-eRSI***t'5>e-A5»J(0:Slfil)!)<S6*:)'5CD-e. «s 
[0058] 1 91*. 1 3 (OUtfiCDff^ffilC 

I*. @ 8 lc:^-r K 1 S-E 9 Ic^-Tt^ >r x ^ i 

0 OlCjafflLf-^cD-Cfc-So *^^>K1I*. %^-(7.^ 

1 2±^J¥±-r^?^JiX^^^3 6^*L. ^COS±X 
^^^f 3 6±fC. <51J^I*. A I Ga I n P*^^><^y. * 
:^6 3 O nm(DU-+f^e-A2 a ^ ttSSt-T ^5S®^5tM 

— tPe— A2 a^3jz^:Te-A2 bi-Sff^-r^=iijy-^ 

U>X3<t. ??±X^-<^f 3 6±|risy Wlt^^Kt-jtlfc 
551SA^ib'^j:^/i-v;i^^3 7 At. »f 2ioJ:t/ 

n u u>X3 ^7|x;uy 3 7 A±ic@^-r'5);*tifi5 
3l«)!)^^?S«)7h;U^3 7Bi:. 2^ES« 
T-4 1 $•:^^Lr3^f$■r^7t^;^^3 7 Ct. 
2;!)^^>C0¥^Tt'— A2 h ^ 1 2 ^ (DJSSt^fe 

t*»8t-r'&e3tf-AX3f' J*:/^ 1 3i:. 
If 2 An bCO¥^Tt*— A2 b(7)iI|®ii3lc$-Rii7tlc-r'& 1 
/4>fi:affi3 8 ^tre-A 2 b $-SlS:^{Sl{zSI*-r 
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1 1 t. iSS3 7 AlCljy^lt^tt. 3ti^-f X<7 1 2A^ 

>i/3>3 3a)*«icasstirt^§o ;¥-tx^-ry3 
[0 0 5 9] ±fami 3(Diijfi(D}^si(w<^'5)7=>f x^:?^ 

Ml OOlCctnii. ??JlX^-r^3 6(DTffi3 6 alCfiJ 

x^^gi oo^fE]fiiicsssS[(03feie^/*M^ 

[0 0 6 0] tj:^. ZO^^^:/ K1 ^<&CD||JSOJ^@a) 
TF^T^^fX^^ai O 0(r®fflLTt«i^l^c *^ 

t * i:e«:*i^sa Lr-{* t -r* c ^ *<»^ 

tSe9l::lBtt L J: 5 >S:SSt* * «ai-r «*iClc[B t>r . 
^ftlCDG MR (Giant Magnet ic-resi stive) -b^-^-CDJ: 



j«ft<Di/2msscoHST*^^-r*K*a<t4*t. s 

[00 6 1] 

/hft*X7K*v hSfl^jSL. ^a)*x4?*y hiiei::a'hBB 

[01] (a) li*^B^<Z>|g1 (7>^«S<Dfi^^lC<S-&3fe^ 
'V K<D±®aS7F-rS. (b) (e) iti&^tiiOm^ 

[S2] (a) - (d) \ty^x^:ymf^m<D&tfti^i: 
Tjk-rm^m. (e) (h) itm^&mcoj&i^t^^Tji'rm 

[113] (a) - (d) <DS8tfi<Dfl^gglw«^ffi3t 
[0 4] (a) - (d) l**:fBe«a)S2(DllJS(7)ft^98fc 
[0 5] **M<DS3 3IJ6<Dfi^S6l::«&^3fe'^^v KcoiSI 

[06] (a) it^^^mom^m^commi^m^i/t^v 
Ka)i^gp$7F-r^. (b) (i^a>is®0-efc^o 
[07] *:*B^a)m5(Dll^fi(DJ^8glz^.43t'^^^v K<o^ 
ssp*^-r0-efe^o 

[0 8] (a) it:^^m<Dme<Dmi&(or^m\zm^%^ 
K(Z)^ssp^.T^-r0. (b) ii^a)jS*i**^^-r0T? 

[0 9] (a) (**^s^(;)m7(7)||J6a)ff$g|l::^'S>^^ 
*v K<D^l|giJ*^-r0. (b) (i-?-a>^^fflJE®$^-r 

0T*fc^o 

[010] (a) li*^^a>m8<7)Sllfi<7)^^88lC«-&f^ 

^x^3SB*^-r0. (b) I* (a) OA-Ammmr* 

[011] m8(7)||J6CDff$®lC($-g>3fe7^-<X^CDl¥$ffl* 
[0 1 2] m8<7>||J£(7>ff^Sll::^^3fe^':/ K^7F-r0r* 




[013] (a) - (c) it:$im^(Dm9(Dmmmm 

[014] *^B^(DSi o<Z)SIS6a>}^ffilc«6^7^-f 

[01 8] mi 2<Dmi^<Df^miz^^m%t^^7ri-rmv 

[019] (a) it*mfao>m^ sommommi^mi 
T^-f x^^Ba>*'^*v KoofsefSH. (b) itmmmm 

[02 O] €t*(D7^^X^gS*5F-r0-efc*o 

[02 1 ] ^^!*(7)f6(D-x-r:^^SM^^-r0-r?fc^o 
[02 2] HifiSF*tfc:^^X^>;&Nf>ifiSlS5fe*a*«fc 

1 afe'N^vK 

2 i»i^»:U-1f 

2a, 2b. 2b' . 2c, 2c' , 2d-'2g 
+rt:-A 

4 5^- 

5 J>f1^U>X 

6 SB^m^^m^^tt: 

6' . 6" ±&mmm9tmm» 

6a, 6 ' a AttS 

6 b ^m%m 

6 c 

6 e S9t® 

6 d f^m 

7 a ggP 
7 b 

7 c. 7 c' *tiPijsap 
7d ^v^v:;^ 

8 a/j^^si* 

8 a ® 

9 i^TsTti-j h 

1 0 

1 1 JSI^BI 

1 2 ^^-iTs^P 

1 2 h «SK 

1 2 i IB^B 

1 2 j 



^^^2 001-236685 



1 2 k JR«H 
1 3 e— AX:^'J 
1 4 a^tl^^X 
1 5 

1 6 

2 0a JittB 

2 0b p MM^ 

2 O c n MSS 

3 O (5]$Eia 

3 1 h^*V + >y^[Sl 
3 2 U—T^— ^ 
3 2a S^giJ 

32b ori&zi-<;u 

3 3 thX'Oi/aV 
3 3a miAtt 

3 4 Kigmm 
3 5 m^9i^m^ 

3 6 

3 6a 

3 6c TM 

3 6b » 

3 6 d lIX^TL 

3 7 j§ifi:53St5 

3 8 1/4;«fitS 

3 9 K^— X 

4 0 h^^V^^-y^^lRl 

4 1 am*^ 

4 2 7t^;U^r 

4 3. 4 5 lUiKSiJ -T^-'S' 
4 4 SIAIA 
4 5a Plifi)! 
45 b B — <7 

4 5c mats 

5 0 %Z^U — Zf 

5 1 at^T-f/^a)^^ 

5 2 

5 3 &%^mM 

5 4 3fe:7T-</<<7)^^ V K 
5 5 Uv^> 

5 6 3te'::>*p-::^ft5gSP 

5 7 AI*U-+f3fe 
5 8 

7 0 :7;i-hUvXhM 
7 1 T i SI 

9 1. 9 1' wb^mw 

9 1a. 91a' «l?'h*ja«:(D$fe^gP 

9 2 ^^V^ 

9 3a ASt3te 

9 3b X/K V h 

9 3c AStsfeCOSiSLycgiS^ 




9 4 <i*^riPi 

10 0 x^^a 
1 2 o 

12 1a At Rm^m 

12 1b Si 02^ 

121c GeSbTe IS^M 

1 2 1 d Si NS 
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